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SELENIUM AND SHEEP HEALTH 
SELENIUM, the latest trace element to be investigated in medicine, biology and 
agr icu l ture, has been found to be essential in the prevention of a wide variety of animal 
diseases in various parts of the world. 
Before 1957, barely six years ago, selenium was known only as a toxic substance 
responsible for such conditions as "b l ind staggers" and "a l ka l i disease" in horses and 
catt le. The f i rst named was the acute form of selenium poisoning while a lka l i disease 
was the more common chronic poisoning. They have occurred for many years on some 
soils in ar id or semi-arid areas, especially in the Rocky Mounta ins distr icts of the United 
States and Canada. Sheep are less commonly affected than horses and catt le because 
they tend to avoid the specific plants growing on these soils which tolerate high levels 
of selenium. 
Selenium poisoning of livestock has been reported f rom only one part of Austra l ia, 
northern Queensland. None of the so-called " ind ica tor " plants, which appear to require 
selenium for growth have been recognised in Western Austra l ia. Only a very few plant 
species actual ly need selenium for normal growth. Selenium a t high levels is toxic to 
the great major i ty of plants, including all the plants of agr icul tural importance. 
Then in 1957, Amer ican workers discovered that a substance previously known as 
Factor 3, present in yeast and known to protect rats f rom dietary necrotic liver 
degenerat ion, was in fact selenium. Thereafter many overseas workers, especially in 
New Zealand and the U.S.A., found that some diseases of muscle, f a t and liver would 
respond prompt ly to selenium administrat ion. In fact, almost every domestic animal 
and b i rd may be affected w i th one or more diseases which respond to selenium 
t reatment . Among the major animal species only man seems to have no selenium 
requirement. 
In th is way emphasis on selenium in l iving animals changed abrupt ly f rom 
poisoning to deficiency. 
A disease of young lambs, called white muscle disease, or st i f f lamb disease, had 
been described in Germany in 1925. In the next few years the condit ion was 
also recognised in the U.S.A., the United Kingdom, parts of Europe and South Amer ica, 
Japan and New Zealand. It is not certain when the disease was f i rs t reported 
in Aust ra l ia . 
In Western Austra l ia white muscle disease in lambs was f i rst diagnosed in 1960 
and a programme of investigation was immediately organised. This included a study 
of the occurrence of the disease and of the many possible causes of outbreaks of the 
disease—of which def ic ient pasture selenium was the foremost. During the fol lowing 
three years the circumstances surrounding every reported outbreak have been examined 
in detai l and pastures f rom many parts of the agr icul tural areas have been analysed for 
selenium. 
These studies have revealed a pattern of disease which may now be brought to 
the at tent ion of farmers in this State. 
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A review of white muscle disease 
investigations in W.A. 
By M. R. GARDINER, B.S., V.M.D. 
Chief Veterinary Pathologist 
THE 1960 series of West Australian outbreaks began in August of that year and this marked seasonal incidence of the disease was repeated in 1962. The first 
report of white muscle disease in lambs in 1963 was received in late July but its 
recognition in significant numbers has only been since the pastures began to come 
away in late August. 
Experience with other substances sug-
gested that periods of rapid growth of 
pasture would be attended by a decline in 
selenium levels in the plant. This has 
proved to be true, especially in subter-
ranean clover. Plant selenium contents 
which are adequate for animal health in 
June, on the basis of current knowledge, 
may fall below a critical level in September 
and be associated with outbreaks of white 
muscle disease. 
This fall in plant selenium is associated 
with but not necessarily responsible for 
outbreaks of white muscle disease. 
We may state this another way by say-
ing that levels of plant selenium below the 
critical level are frequently found in the 
higher rainfall districts in spring pastures 
on which perfectly normal lambs or 
weaners may be running. It has become 
quite clear, in fact, that another factor 
(or factors) is apparently necessary besides 
a critically low selenium level in the plant 
for an outbreak of W.M.D. to occur. We 
do not know if this is a single entity or 
whether a number of substances or cir-
cumstances may have a similar precipitat-
ing effect on the low selenium lamb. 
The following circumstances may be 
important: 
1. Rapid growth of pasture from mid-
August throughout early spring. There is 
some evidence that greater than average 
rainfalls in May and June may cause lower 
than average plant selenium levels in 
August and September but this needs 
further study. 
2. Subterranean clover dominance of 
pastures. Although it is possible that sub-
terranean clover may have a lower 
selenium content than grasses it appears 
that some other substance in subterranean 
clover could be partly responsible for the 
occurrence of W.M.D. in sheep on pastures 
dominated by this species. 
3. Periods of cold wet weather in Spring. 
We have never yet seen white muscle 
disease in the northern half of the agricul-
tural areas of Western Australia, even 
though some pastures there are critically 
low in selenium. This may be due to the 
generally milder conditions in the northern 
sector. 
White muscle disease In lambs was described In detail In the June. 1961, Issue of the Journal of Agriculture (Bulletin No. 2894). Pictures of affected skeletal and heart muscle were Included so that farmers might 
be familiar with the major changes that so dramatically characterise the disease. However the damage to 
heart or muscle Is often so restricted or so slight that a careful search Is necessary to establish a diagnosis. 
White muscle disease Is undoubtedly more widespread than suggested on the basis of the usual casual look. 
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4. Other diseases. Animals under stress 
as a result of other diseases are more 
susceptible to W.M.D. than healthy 
animals. In this category we have recog-
nised parasitic infestations, coccidiosis, 
and pneumonia as well as other less 
common conditions. 
5. Excessive muscular activity. Several 
outbreaks have been directly precipitated 
by driving mobs of ewes with lambs at 
foot for considerable distances. Since 
selenium is necessary for normal muscle 
function an inadequate supply may result 
in a breakdown in muscle cells. 
6. Administration of drugs or anta-
gonists to selenium. We have seen out-
breaks of white muscle disease following 
the use of an organic phosphate drench 
and again after a drench containing 
arsenic and carbon tetrachloride. 
Summer Outbreaks 
Most of the outbreaks of W.M.D. have 
occurred in lambs in the two to six weeks 
age group, up to about the middle of 
October. 
A second wave of white muscle disease 
has been found in certain properties where 
lambs have been weaned onto cereal 
(oaten) stubble in summer. Much less 
work has been done in characterising this 
form of the disease but it may be of 
considerable significance that almost all 
analyses carried out on oaten hays or 
grains on these properties have revealed 
selenium levels far below the accepted 
critical level. Here again some of the pre-
cipitating factors mentioned above have 
been of great importance, such as para-
sitism, concurrent disease and chemicals 
administered as treatments or in feed. 
Areas Affected 
White muscle disease of lambs or weaners 
has, apparently, been restricted to an area 
south of a line running east and west 
through Pinjarra on the west, and bounded 
on the east by the 19-inch rainfall line. 
A single exception to this general rule 
occurred in a flock at Quairading which 
is well north of this line and well below 
the 19-inch isohyet. 
The soil type seems to be equal in Im-
portance to rainfall in determining the 
levels of selenium likely to be found in 
pasture plants. Light soils generally carry 
plants of lower selenium content than 
heavy soils in any rainfall district and this 
is probably the result of leaching of soils 
of lower inherent fertility. 
Thus selenium follows the pattern which 
we find with other trace minerals such as 
cobalt and copper and, in general, we may 
say that low plant seleniums may occur in 
the same districts where one or other of 
the trace elements mentioned may be 
marginal or deficient. Much of this 
deficient or near-deficient country is 
associated with granite outcrops and this 
feature may prove to be a significant land-
mark in suggesting selenium deficient 
country. 
We have found white muscle disease 
throughout these districts on lighter coun-
try, especially in areas centred on Darkan, 
Boyup Brook and Kojonup and extensively 
throughout the district south of Cranbrook 
to the south coast and extending into the 
Stirling Ranges to the east and to the 
west of Mt. Barker. Additional districts 
yielding low selenium pastures may be 
uncovered in the future. 
New Zealand Findings 
Much of our knowledge of white muscle 
disease has come from New Zealand, in 
country having large areas of selenium-
deficient soils. Deficiency diseases are 
more readily detected in rapidly growing 
species and the emphasis on fat lamb pro-
duction in New Zealand early dictated 
intensive research on the selenium 
problem. 
We have recently been fortunate in 
having a visit from Mr. W. J. Hartley, 
formerly of Wallaceville, New Zealand, and 
now a Senior Lecturer in Veterinary 
Medicine at Sydney University. Mr. 
Hartley is considered one of the foremost 
workers in the selenium field in the world 
and was personally responsible for a great 
deal of the present knowledge of selenium-
responsive diseases in New Zealand. He 
visited most of the higher rainfall districts 
in company with Departmental veterinary 
surgeons and was able to comment on the 
comparative aspects of selenium deficiency 
in sheep in the two countries. 
In New Zealand many conditions are 
recognised which may benefit from 
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selenium administration. Enough work has 
been done to make the results reliable and 
of great interest. 
All parts of the agricultural districts in 
the South Island are likely to be deficient 
in selenium and this trace element gen-
erally benefits sheep not only in the pre-
vention of congenital and delayed lamb 
white muscle disease but also in improved 
lamb or weaner rate of growth, ewe fer-
tility and marking percentages. In most 
controlled trials carried out on the South 
Island a favourable response has followed 
the administration of selenium in the ways 
mentioned. 
In contrast, on the warmer North Island, 
white muscle disease has rarely if ever 
been seen, but an unthriftiness of sheep 
that does respond to the trace element has 
been found in several localised areas. 
The New Zealand experience should be 
thoroughly studied for an understanding 
of the great variability in occurrence 
and manifestation of selenium deficiency 
disease. In New Zealand as in Western 
Australia, pastures dominated by clover 
(and other legumes such as lucerne) are 
to a large extent associated with selenium 
deficiency diseases and here also other 
factors are regarded as essential for the 
precipitation of these conditions. 
In New Zealand's South Island, however, 
the important objectives of sheep produc-
tion such as meat and wool are favoured 
by the use of selenium, while little evidence 
has so far been brought forth suggesting 
a similar response by Western Australian 
lambs even on white muscle disease 
properties. 
RECOMMENDATIONS 
Our investigations to date strongly 
suggest that selenium is likely to be bene-
ficial only during certain well defined times 
of the year and under certain circum-
stances in mineral-deficient high rainfall 
districts. 
At present we can only recommend the 
use of selenium in the following ways: 
1. Pre-lambing (Winter or Spring) 
In winter or spring lambing flocks in 
southern districts with annual rainfalls 
higher than 19 inches, grazing pastures 
74110-IJ) 
likely to be dominant in subterranean 
clover on light country, it is recommended 
that ewes be given an oral dose of 5 mg. 
of selenium (as sodium selenite) about one 
month before lambing is due to commence. 
This will prevent congenital white muscle 
disease, improve neonatal survival and 
protect lambs from white muscle disease 
up to tailing. We do not know if the con-
genital disease occurs here but the other 
conditions may be present. The selenium 
may be administered in the worm drench 
recommended at this time (except that 
selenium cannot be given along with 
copper sulphate.) 
2. Marking 
Lambs from the same flocks designated 
in the first category, should be dosed orally 
with 1 mg. selenium as sodium selenite at 
marking time. This dose will protect (and 
may improve growth rates) up to the 
break of the season. One or two reliable 
enterotoxaemia vaccines are now available 
which incorporate the appropriate dose of 
selenium and graziers are recommended to 
use these products in the susceptible areas. 
3. Weaning 
Spring-born lambs weaned onto oaten 
stubbles in January or February in higher 
rainfall light country may benefit from a 
dose of 2 mg. selenium at that time. Here 
again it would be highly desirable to use 
an efficient worm drench at the same time. 
In fact, it is quite likely that the worm 
drench will be more beneficial than the 
selenium but selenium can be added and 
administered with no extra work. 
4. Fat Lambs 
Where fat lamb production is practiced 
in the higher rainfall districts it would 
not be harmful and it would perhaps even 
be beneficial and occasionally life-saving, 
to use selenium at the doses recommended 
in both ewes and lambs over the mid-
winter and spring months. 
5.—Autumn Lambing Flocks. 
At the present time we cannot recom-
mend the use of selenium in autumn 
lambing ewes in areas at risk although an 
oral dose of 1 mg. selenium may be con-
sidered at weaning in the lambs, along 
with the worm drench strongly urged at 
this time. 
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The continued trend towards spring 
lambing, set-stocking and increased stock-
ing rates in many of the areas at risk will 
accentuate the selenium deficiency pro-
blem. We can certainly say that the first 
recommendation for spring lambing ewes 
is a real necessity today. 
Selenium should never be administered 
as a lick and is both uneconomical and 
dangerous in the form of a topdressing 
additive. We know that selenium is almost 
certainly not continuously required by 
young sheep, and it would be extravagantly 
wasteful and would undoubtedly lead to 
problems of toxicity, for selenium to be 
used in these ways. 
It must be remembered that selenium 
has been found positively necessary in 
Western Australia only in the prevention 
and treatment of white muscle disease in 
lambs and possibly in improving neonatal 
survival and early growth rates in certain 
properties where secondary stress factors 
are operative. No claims can be made yet 
for any beneficial action in improving ewe 
fertility or in preventing unthriftiness in 
sheep. 
We are constantly investigating these 
possible aspects of selenium deficiency and 
the results of scientifically conducted 
trials will be passed on to the agricultural 
community as promptly as possible. 
MURESK AGRICULTURAL COLLEGE 
(Department of Agriculture) 
Parents are reminded that applications for 1965 admission to Muresk Agricultural 
College close on December 31 of this year. A preliminary selection of 1965 entrants 
is made after the Junior results are available early in 1964. 
The successful applicants then continue with Sub-Leaving, or higher studies, in 
1964. 
Before the course can be commenced applicants must have studied:— 
Junior.— 
(a) English; Maths A; Maths B. 
(b) Physics and Chemistry; (or Science A and Science B) . 
fc) Book-keeping. 
(d) Others such as Geography. 
Sub-Leaving:.—English; Maths A; Physics; Chemistry and others. 
Some prefer to take Junior Book-keeping in Sub-Leaving. 
Should places still exist for 1965 commencement after the preliminary selection 
early in 1964, they are filled in order of application during 1964, by qualified appli-
cants. 
Duration of Course Two years. 
Fees.—Approximately £200 per annum covering full residential charges. 
Scholarships.—Department of Agriculture (3), the "Countryman", and J . J. 
Poynton Memorial (2). 
Boarding Allowance.—Most Muresk students are eligible for the Education 
Department Boarding Allowance (£50 per annum). 
Full details of the College are obtainable from the Principal, Muresk Agricultural 
College, Muresk, W.A., or the Department of Agriculture, J a r r a h Road, South Perth. 
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